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Abstract 


Aim of the study: This study was conducted to investigate the possible protective effects 
of L- treptophan "a precursor of melatonin" and alpha lipoic acid against L- arginine-induced 
experimental acute pancreatitis in albino rats. 

Methods: Fourty adult male albino rats (200- 250g) were randomized into 4 groups (n= 
10). Group I, the control group was given 0.9% saline intraperitoneally (i.p). Group II, was 
given 500 mg/100g L-arginine (i.p) as a single dose to induce acute pancreatitis. Group III: was 
given 250mg/kg L-tryptophan (i.p) 30 min prior to L- arginine injection. Group IV: was given 
50mg/kg alpha lipioc acid(i.p) 30 min prior to L-arginine. Before scarifice, blood samples were 
obtained from all groups to assay serum amylase and interleukin 6. Animals were sacrificed 
after 6 hours. For the histopathological study, pancreatic tissue was prepared for histological 
(H&E, PAS) histochemical ( Tween stain for lipases) and immunohistochemical ( Bax stain 
for apoptosis) techniques. Both qualitative and quantitative analyses were done to assess the 
degree of acinar cells affection 

Results: It was revealed that serum amylase and interleukin 6 in group 11 rose rapidly. 
Microscopically, severe acinar cells degeneration, interstitial edema, diffuse bleeding and 
inflammatory infiltration were demonstrated. These changes were markedly improved with the 
administration of both L- tryptophan and alpha lipoic acid. 

Conclusion: It was concluded that both L- tryptophan & alpha lipoic acid reduced the 
effects of L-arginine-induced acute pancreatitis with better protection achieved by L-tryptophan 
administration. 


Introduction: 


amylase, lipase, immunoreactive trypsin or 
elastase) at animal models ( Smotkin and 
Tenner, 2002). 

Therefore, it is advised to find good 
animal models to characterize the events of 
this severe disease. Mizinuma et al. (1984) 
were the first who studied the type of 
experimental necrotizing pancreatitis by 
intraperitoneal administration of 2 high 
single dose (500mg/100g) of L-arginine in 
albino rats. They demonstrated that 70-80% 
of acinar cells were necrotized without any 
morphological change in the islets of 
Langerhans ( Peter et al ., 2004). 

It was shown in experimental models 
that several anti-inflammatory and 
antioxidant compounds, inspite of their 
diverse structure, were all capable of 
reducing the severity of many substances 


Acute pancreatitis ( AP ) 15 a clinical 
entity that 15 believed to have intracellular 
activation of digestive enzymes and 
autodigestion of the pancreas as its central 
patho-physiologic cause. This non-infec- 
tious destruction of pancreatic parenchyma 
quickly induces an inflammatory reaction at 
the site of injury ( Park et al ., 2005) 

Despite medical treatment, the 
lethality of severe acute pancreatitis is still 
high (20- 30%) ( Peter et al ., 2004) 

Histologically, acute pancreatitis is 
characterized by interstitial edema, vacuo- 
lization, inflammation and acinar cell 
necrosis ( Baron and Morgan, 1999). 

The diagnosis of acute pancreatitis is 
usually based on pancreatic edema index 
(pancreatic weight/ body weight), pancr- 
eatic serum enzymes (e.g.pancreatic 
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given in a dose of 50mg/kg, 30 minutes 
prior to L-arginine 
( Park et al., 2005) 


( C) Study design: 

The animals were randomly divided 
into 4 groups (10 animals each) as 
following: 

Groupl: considered as control, received 
0.5ml saline (1.p). 
GroupllI: received L-arginine  (500mg/ 
100g) (i.p) as a single dose. 
GrouplII: received L-tryptophan (250 
mg/kg) (م.1)‎ prior to L-arginine 
injection. 

GroupIV: received a-lipoic acid (50mg/kg) 
(1.p) prior to L-arginine injection. 


( D) Biochemical data: 

At the end of the experiment, blood 
samples were obtained from retro-orbital 
venous plexus by capillary tubes without 
anaesthesia into clear centrifugation tubes. 
Serum was isolated by centrifugation to 
estimate amylase enzyme and interleukin 6. 
Kinetic determination of a- amylase activity 
according to the methods obtained by 
Winn- Deen et al. ( 1988).IL-6 was estima- 
ted by using chemiluminescent immuno- 
assay procedure by IMMUIITE/ DPC. The 
principle of technique according to the 
method obtained by Hirano et al . ( 1990). 


(E) Histological techniques 

Pancreatic tissue of each rat was 
dissected out, fixed immediately in 10% 
neutral buffered formalin and processed to 
prepare 5um thick paraffin sections. For 
histological techniques, sections were 
stained with H&E and periodic acid Schiff 
(PAS) ( Bancroft & Steven 1990) 

For histochemical technique, sections 
were stained with Tween stain for demo- 
nstration of lipases ( Drury and Wallington, 
1980). 

For immunohistochemical technique, 
localization of pancreatic Bax was done on 
4um paraffin embedded tissues using a 
rabbit anti- human polyclonal antibody and 
a goat anti-rabbit secondary antibody 
(Gomez et al., 2001). 


such as,caerulein, sodium taurocholate and 
L-arginine-induced experimental acute 
pancreatitis( Beglinger, 1999). 

Some studies suggest that L-trypt- 
ophan a precursor of melatonin, which is 
considered potent antioxidant , can protect 
cells and tissues by attacking oxidants, 
blocking oxidant production, modulating 
lipoprotein metabolism and inhibiting lipid 
peroxidation ( Leja et al ., 2004). 

a- lipoic acid (ALA) 15 a thiol antiox- 
idant compound with demonstrated direct 
free-radical scavenging properties (Atmaca, 
2004).It is called a universal antioxidant 
because it is soluble in both water and lipid 
based tissue ( Packer et al., 1995). 

Therefore, the aim of the present 
study was to clarify the protective effects of 
L-tryptophan versus a-lipoic acid against 
L-arginine-induced experimental acute 
pancreatitis in albino rats. 


Material and Methods: 


A) Animals 

This study was carried out on 40 adult 
male albino rats, each weighing 200-250g. 
They were housed 10 per cage and allowed 
for acclimatization before the start of the 
work for one week. Animals had free 
access to food and water, but they were 
deprived of food 12 hours prior to the 
experiment. They were kept under normal 
room condition of temperature, humidity 
and normal light cycle. 


(B) Drugs 

L-arginine was obtained from Winlab 
Chemical Company as 100 grams pure 
white powder, and was given as 500 mg/ 
100g (i.p) as a single dose, dissolved in 
0.9% saline to induce acute pancreatitis 
(Peter et al ., 2004). L-tryptophan was 
obtained from Sigma, 25grams pure slightly 
yellowish powder, and was given as 
250mg/kg ( i.p) as a single dose 30 minutes 
prior to L-arginine. It was dissolved in a 
drop of 0,1 N HCI and then in 0,9% saline 
( Leja et al ., 2004). 

Alpha lipoic acid ( Thioatacid ) was 
obtained from ( Eva- Pharmaceuticals) as 
300mg tablets. Tablets were chewed and 
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significantly from 990.98 U/I in the L- 
arginine group to 798.22 U/l and 817.11 
U/I in groups that received LT and ALA. 
Regarding IL-6 serum level, there was a 
significant decrease ( P < 0.05 ) from a 
mean value of 301.61 pg/mL in the LA 
group to a mean values 224.75 pg/mL and 
236.88 pg/mL in the LT and ALA groups 
respectively ( Table 1). 


Histological results 
Group I ( Control group): 

Light microscopic examination of 
H&E stained sections of the rat pancreas of 
this group revealed that the pancreatic acini 
appeared deeply stained, rounded in shape 
in cross section. They were lined with 
pyramidal cells arranged around a narrow 
central lumen. The acinar cells were seen to 
have basal rounded vesicular nuclei. The 
islets of Langerhans appeared as non-cap- 
sulated pale pink oval or rounded areas 
inside the pancreatic lobules. They app- 
eared to be formed of groups of cells 
arranged in irregular branching and 
anastomosing cords separated by blood 
capillaries ( Fig. 1). 

PAS stained sections showed that the 
basement membranes of pancreatic acini, 
prominent blood vessels and islets 
capillaries were PAS +ve. No PAS +ve 
material was seen within the islets or 
separating them from the exocrine part of 
the pancreas ( Fig. 2).The mean optical 
density of PAS positive material in the 
basement membrane of control group was 
0.38±0.08 (Table 3). Using Tween stain, a 
strong lipase activity was demonstrated in 
the cytoplasm of pancreatic acini. Fine 
brownish granules indicating the enzymatic 
activity were homogenously distributed in 
the cytoplasm (Fig. 3). Bax immunostaining 
showed negative expression of the apopt- 
osis in the cells of the pancreatic acini 
( Fig. 4). The mean optical density of Bax 
immunostaining in acinar cells cytoplasm 
was 0.01+0.12 ( Table 3). 


Group II ( L-arginine group): 
Intraperitoneal administration of L- 
arginine (500mg/100g) produced typical 
pancreatic lesions in all tested rats. 
Macroscopically, the pancreas was grossly 
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H&E stained sections were used for 
quantitative analysis to assess the degree of 
acute pancreatitis. 

According to Jaworek et al. (2001) 
the histological grading of (edema, cellular 
infiltration, necrosis and vacuolization ) 
was made using a scale ranging from 0 to 3 
in which O= none and 3= severe. For all 
morphological studies of pancreatic acinar 
damage, 10 high power fields ( x400 ) were 
assessed per section and 3 sections were 
examined from each animal. 

Quantitative measurements were 
carried out using the image analyzer (Super 
eye- Heidi soft) to measure: 

l- The optical density of the magenta 
colour of basement membranes in the 

PAS stained sections. 
2-The optical density of Bax immuno- 

staining in pancreatic acinar cells 

cytoplasm. 


F) Statistical analysis: 

The data were analyzed using SPSS 
Statistical soft-ware. Comparison of the 
above mentioned, biochemical and hist- 
ological parameters among different groups 
using student's t-test for each measure-ment 
in each group. P « 0.05 was considered 
statistically significant (Armitage and 
Berry, 1994). 


Results 


Biochemical analysis results: 

Effect of intraperitoneal injection of 
L-arginine 500mg /100g as a single dose, 
on some metabolic parameters ( serum 
amylase and interleukin-6 ). The results of 
this study showed that serum amylase level 
was increased significantly (P< 0.01) from 
320.83 U/l in the control group to 990.98 
U/L in the L-arginine group. The same 
significant increase was also observed 
regarding the mean values of serum IL-6, 
which increased from 65.13 pg/ml in the 
control group to 301.61 pg/mL 
respectively in the L-arginine group (Table 
1). Effect of intraperitoneal administration 
of L-tryptophan and alpha-lipoic acid on 
the same metabolic parameters. 

Biochemical results showed that the 
mean blood amylase level was decreased 
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around dilated pancreatic duct and 
extravasated red blood cells were also 
observed ( Fig. 9). 

PAS stained sections showed positive 
basement membranes material nearly 
similar to control ( Fig. 10). The mean 
optical density of PAS positive basement 
membranes was 0.36±0.06 which was 
statistically significant compared to L- 
arginine group ( Table 3). Sections stained 
with Tween stain revealed that some 
pancreatic acini regained the enzymatic 
activity for lipases (Fig.11). Immunostained 
sections showed mild expression of Bax 
immunostaining. The cells of the majority 
of the pancreatic acini revealed faint to mild 
immunostaining for Bax mainly in the 
nuclei ( Fig. 12). The mean optical density 
of immunostaining in acinar cells cytop- 
lasm in this group was 13.37+1.83 which 
was Statistically significantly decreased 
compared to L-arginine group ( Table 3 ). 


Group IV ( Alph- lipoic acid + L-arginine 
group): 

In rats pretreated with ALA prior to 
L-arginine administration , there was 
significant improvement of pancreatic inte- 
grity and attenuation of most morphological 
changes produced by L-arginine. Some 
protection was achieved. H&E stained 
sections showed hemorrhage and inters- 
titial edema between some distorted acini . 
The edema was mild ( 1.9+0.4), some of the 
acinar cells showed  pyknotic nuclei 
(2.3+0.4), and others appeared vacuolated 
(2.1+0.3) (Table 2). There was mild cellular 
infiltration inbetween dilated intralobular 
pancreatic duct which contained fibrinous 
exudates and dilated congested blood vessel 
(Fig.13) (Table 2). 

PAS stained sections showed 
moderate decrease of PAS +ve basement 
membrane of pancreatic acini, while that of 
the blood vessels were not affected 
( Fig.14). The mean optical density of PAS 
positive basement membranes was 
0.29±0.04 which was statistically signif- 
icant (P«0.05) compared to L-arginine and 
L-tryptophan groups ( Table 3). Sections 
stained with Tween stain revealed 
moderated decrease of lipase activity in 
many acini (Fig.15). Immunostained sect- 


swollen and enlarged with visible foci of 
hemorrhage. The peritoneal fluid was 
present in all animals. H&E stained sections 
of the rat pancreas of this group revealed 
that most pancreatic acini showed excessive 
distortion in the form of marked degene- 
rative and necrotic changes in acinar cells 
which appeared to be separated by wide 
intercellular spaces. There was massive 
interstitial edema, accompanied by vascular 
congestion, cellular infiltration and acinar 
cells necrosis. The necrotic changes 
occurred in (2.9+0.1) of the pancreatic 
acini. They were in the form of nuclear 
pyknosis, karyorrhexis and karyolysis. 

(2.540.2) of the pancreatic acini 
showed vacuolization of their cytoplasm 
(Table2). Congestion of blood vessels, inte- 
rstitial edema (2.7+0.1) and mononuclear 
cellular infiltration (2.640.3) were more 
prominent in this group (Fig. 5) and ( Table 
2). PAS stained sections showed a decrease 
in the basement membranes in most panc- 
reatic acini ( Fig. 6). The mean optical 
density of PAS positive basement mem- 
brane of acini was 0.14±0.02 which was 
statistically significantly decreased 
compared to control (Table 3). Sections 
stained with Tween stain revealed that most 
acinar cells apparently showed weak lipase 
activity compared to control ( Fig. 7). A 
marked increase of Bax immunostaining 
was observed in most acinar cells. 
Their nuclei appeared dark brown, conde- 
nsed and fragmented ( Fig. 8). The mean 
optical density of Bax immunostaining in 
acinar cells cytoplasm in this group was 
41.754+5.48 which was statistically 
significantly increased compared to control 
( Table 3 ). 


Group III ( L-tryptophan+_ L-arginine 
group): 

H&E stained sections of this group 
revealed that all the previous histopath- 
ological changes were significantly less 
pronounced. Edema was markedly dimi- 
nished, infiltration was reduced, necrosis 
and vacuolization were significantly decr- 
eased (Table2). Some acinar cells appeared 
necrotic ( 2.2+0.2) , while others exhibited 
vacuolization ( 1.9+0.6) ( Table 2). Slight 
edematous fluid (1.7+0.5) within and 
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ions showed moderate reaction of Bax immunostaining in this group was 
immunostaining in many pancreatic acini 15.4842.76 which was statistically signif- 
( Fig.16). The mean optical density of Bax icant compared to L-arginine and L- 


tryptophan groups (Table3). 


Table ( 1 ) shows some metabolic parameters in the different experimental groups 
compared to control (n=40) 


Amylase (U/I) IL-6 ( Pg/ml) 


320.83+180.32 65.13+13.91 
L-arginine '*990.084-286.99 *301.6124-28.60 
t-value 9.876 3.418 


t-value 6.915 2.013 
t-value 2.987 


*Highly significant (P<0.01 compared to the control group). 
**Sienificant (P«0.05 compared to the L-arginine group). 





Table ( 2): shows the frequency distribution of the histopathological changes in the 
pancreatic acini in the different experimental groups(n-40) 


Group Edema Infiltration Necrosis Vacuolization 0- 
( 0-3) ( 0-3) ( 0-3) 0-( 3) 
S LL EL LL 


L-arginine *2.70.1 2.6+0.3* 2.9+0.1* 22 


tryptophan+L- POS **] 640.2 m SE) D 1.9+0.6** 
arginine 
ALA+L-arginine ** 1] 940.4 **1.8230.3 TE dU **) 140.3 


*Highly significant (P<0.01 compared to the control group). 
**Sienificant (P«0.05 compared to the L-arginine group). 





Table ( 3 ): shows density (Area% ) of PAS and of Bax immunostaining in pancreatic acini 
in the different experimental groups(n-40) 


Groups Mean optical density of PAS Mean optical density of Bax 
+ve reaction +SD reaction +SD 


L-arginine 20111102 *A1 754548 


Ltryptophan+L-argininel **0.36±0.06 **13.371.83 


ALA+ L-arginine **0.29+0.04 20156 


*Highly significant (P<0.01 compared to the control group). 
**Sienificant ( P«0.05 compared to the L-arginine group). 
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Fig 1- Section in the pancreas of a control rat Fig 2- Section in the pancreas of a control rat 
showing islet of | Langerhans (I) showing PAS positive basement 
surrounded by deeply stained acini (A) membranes of pancreatic acini, blood 
having rounded basal nuclei (1). 


vessel (1) and islet capillaries ( I ). 
( H&E- X 400 ). ( PAS- X 400 ). 
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Fig 3- Section in the pancreas of a control rat 


Fig 4- Section in the pancreas of a control rat 
showing densely packed pancreatic showing negative immunostaining of Bax 
acini with fine brownish granules of in cells of the pancreatic acini ( 7 ). 
lipase reaction ( 7 ). ( Bax immunostaining - X 400 ). 

( Tween stain- X 400). 
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Fig 5- Section in the pancreas of a rat injected Fig 6- Section in the pancreas of a rat injected 
with L-arginine showing acinar cells with L-arginine showing decrease of 
necrosis ( N ( and vacuolization ( V) , PAS positive basement membrane in 
severe congestion of blood vessels ( C و(‎ most acini while that of the blood 
accumulation of edematous fluid (O) vessel are not affected ( 1). 
and cellular infiltration (1). ( PAS- X 400 ). 


( H&E -X 400 ). 





Fig 7- Section in the pancreas of a rat injected Fig 8- Section in the pancreas of a rat injected 
with L-arginine showing decreased with L-arginine showing marked increase 
lipase reaction in most acinar cells ( 7 ). in Bax immunostaining in the acinar cells. 

( Tween stain -X 400 ). The acinar cell nuclei appeared 


condensed, fragmented and dispersed in 
the condensed cytoplasm (1). 
( Bax immunostaining -X 400 ). 
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Fig 9- Section in the pancreas of a rat injected Fig 10- Section in the pancreas of a rat 
with L-tryptophan prior to L-arginine injected with L-tryptophan prior to L- 
showing some necrotic acinar nuclei arginine showing mild decrease of PAS 
(N), edematous fluid within and positive basement membrane of some 
around dilated ducts (D) and some pancreatic acini (T) while that of the 
extravasated blood cells (7). blood vessels are not affected ( 17 ). 

( H& E - X 400 ). ( PAS - X 400 ). 


fe = 
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Fig 11- Section in the pancreas of a rat Fig 12- Section in the pancreas of a rat injected 
injected with L-tryptophan prior to L- with L-tryptophan prior to L-arginine 
arginine showing that, many pancreatic showing mild reaction of Bax 
acini regained the enzymatic activity for immunostaining, some acinar cell 
lipases ( + ). nuclei appeared condensed and 

( Tween stain- X 400 ). fragmented (1). 


( Bax immunostaining- X 400 ). 
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Fig 14- Section in the pancreas of a rat 


injected with ALA prior to L-arginine 
showing moderate decrease of PAS 
positive basement membrane of many 
acini (1) while that of the blood vessels 
are not affected ( 77 ). 

( PAS- X 400 ). 


Fig 13- Section in the pancreas of a rat 


injected with ALA prior to L-arginine 
showing distorted acini full of 
zymogen granules, some of which 
showing loss of their nuclei (T) and 
others showing vacuolization (V). 
Dilated intralobular duct containing 


fibrinous exudates (D) and congested 
blood vessel (C) are also seen. 
( H & E - X 400). 





Fig 15- Section in the pancreas of a rat Fig 16- Section in the pancreas of a rat injected 
injected with ALA prior to L-arginine with ALA prior to L-arginine showing 
showing moderate decrease of lipase moderate reaction of Bax 
reaction. immunostaining, many acinar nuclei 


appeared dark brown, condensed and 
fragmented (1). 
( Bax immunostaining - X 400 ). 


( Tween stain - X 400 ). 
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The decrease of IL-6 in case of giving LT 
and ALA prior to LA was more significant . 
This was clearly evidenced by _histopa- 
thological results which were revealed in 
LA group, excessive distortion of 
pancreatic acini, massive interstitial edema, 
vascular congestion, cellular infiltration, 
acinar cell necrosis and  vacuolization of 
their cyto-plasm. These results are 
consistent with the results of Sledzinski ef 
al . ( 1995) who reported that autopsies of 
the pancreas seen by light microscope, 
showed  inter-stitial edema, acinar cell 
necrosis and vacuolization with leukocytes 
migration. Under electron microscope, Gul 
et al. (2006) reported swelling of the 
mitocho-ndria, disruption of mitochondrial 
cristae, as well as formation of large 
vacuoles arising from zymogen granules 
and liposo-me fusion. It was reported that 
in the earliest stages of acute pancreatitis , 
the inflammation is limited to the pancreas. 
Due to systemic action of diverse inflam- 
matory mediators such as_ cytokines, 
reactive oxygen species ( ROS), proteolytic 
enzymes, lipids, etc; this locally limited 
inflammation quickly overspreads and 
develops into systemic inflammatory 
response syndrome ( SIRS) and eventually 
into multiple organ failure ( MOF) which 5 
responsible for pancreatitis associated 
mortality and morbidity ( Tamas et al ., 
2005). The development of acute panc- 
reatitis is considered as consisting of two 
phases: an early phase involving the 
activation of trypsinogen to the active 
protease trypsin and a secondary phase 
involving activation of the transcription 
factor nuclear KB ( NF- k B). Activation 
of this factor was found to be required for 
the production of chemokines by pancreatic 
acinar cells ( Han et al ., 2001) and 
endogenous inflammatory mediators , such 
as cytokines ( Grady et al ., 1997). These 
cytokines include interleukin-6, interleukin 
-8, tumour necrosis factor-a and platelet- 
activating factor which are known to 
increase during AP ( Han and Logsdon, 
1999). It was reported that acinar cells 
themselves express chemokines which 


Discussion 


In man, acute pancreatitis ( AP) is a 
severe disease with significant morbidity 
and mortality ( Banks, 1993). In order to 
better understand the underlying cellular 
mechanisms of AP in humans, several 
experimental animal models of AP have 
been developed. These models include a 
choline-defficient and ethionine- supplem- 
ented diet, obstruction of the pancreatic 
duct by using sodium taurocholate, and 
infusion of supra-maximal doses of L- 
arginine, cholecystokinin or its longer 
acting analogue "cerulein" ( Gomez et al ., 
2001) 

L-arginine induced pancreatitis results 
in many of the features of human panc- 
reatitis, including elevated serum amylase , 
pancreatic edema, inflammation and acinar 
cell death ( Peter et al ., 2004). So the 
present work was designed to study the 
protective effect of the L-tryptophan versus 
alpha-lipoic acid against L-arginine- 
induced experimental acute pancreatitis in 
albino rats. The results of the present work 
revealed that when L-arginine was given 
( i.p) in a single dose of 500mg/100g BW, it 
produced a highly significant increase in 
the serum amylase level (P<0.01). 
However, this increase of serum amylase 
became significant when L-tryptophan was 
given in a dose of 250mg/kg prior to LA. 
This observation was in accordance with 
the findings of Leja et al . (2004), who 
reported an improvement of serum amylase 
level when LT was administered prior to 
cerulein induced acute pancreatitis in albino 
rats. Administration of ALA in a dose of 
S0mg/kg prior to LA, in the present work 
also led to a significant ( P. «0.05) decrease 
in serum amylase level compared to 
control. This finding was consistent with 
that obtained by Park et al . ( 2005) who 
studied the effect of ALA prior to 
cholecystokinin (CCK) induced acute 
pancreatitis in albino rats. 

In the present study, LA injection 
resulted in highly significant rise in serum 
IL-6 compared to control group. IL-6 is a 
pro-inflammatory cytokine, released in 
relation to tissue injury ( Park et al ., 2005). 
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relies mainly on the P50-P65 heterodimer, 
which exists in the cytoplasm of the 
majority of cell types at a high level. In the 
state of unactivation , NF-kB binds to its 
inhibitor I-KB as an incompetence complex 
is "imprisoned' in cytoplasm and does not 
exert its function. In response to the 
extracellular stimuli, the activated protein 
kinase degrades I-kB and then induces NF- 
kB to separate from the  NF-kB/I-kB 
complex. The free NF-kB translocates 
rapidly from cytoplasm to nuclei. In the 
nuclei, the NF-kB dimmer binds to its 
specific site-kB sequences and promotes the 
corresponding gene expression. Some could 
produce inflammatory mediators ( IL-6, 
TNF-a, IL-1B, etc) and inversely augment 
the activation of NF-Kb to produce more 
inflammatory mediators and exacerbates 
inflammatory response ( Yongal , 2005). 
The results of the present study, revealed 
that LA group showed an increase in 
pancreatic Bax immunostaining. This 
immunohistochemical localization of Bax 
protein in the acinar cells agrees with 
Gomez et al. (2001), who revealed an 
increase in pancreatic mRNA and protein 
levels during AP. They reported that the 
AP-associated elevation in pancreatic Bax 
expression may be signalled partly by p53 
since pancreatic p53mRNA levels are 
temporally coordinated with those of Bax. 
The results of the present study 
provides the evidence that administration of 
melatonin precursor, L-tryptophan attenu- 
ates the previous histopathological changes 
provoked by L-arginine overstimulation. 
These results were in agreement with Leja 
et al. (2004) who reported that L- 
tryptophan given ( i.p) at high doses is able 
to protect effectively the pancreas from 
acute damage induced by cerulein. They 
reported that exogenous melatonin as well 
as that prod-uced exogenously from L- 
tryptophan protects pancreatic tissue from 
the acute damage by the reduction of ROS 
generation in the pancreas. It was reported 
that melatonin is a potent scavenger of 
ROS, and this indoleamine is able to 
scavenge the dangerous hydroxyl radical 
(OH), which is produced in Fenton reaction 
( Tan et al ., 1998). Since melatonin can 
easily cross the cell membranes, it was 
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attract and activate inflammatory cells. 
Early in the course of AP , there was an 
increase in the expression of mob-l, a 
member of the a- chemokine ( C-X-C) 
family, and mcp-1, a member of the p- 
chemokine ( C-C) family in pancreatic 
acinar cells ( Han et al ., 2001). 

Kishimoto et al. (1995) detected 
pancreatic oxygen free radicals ( OFRs) in 
AP using the technique of chemilumi- 
nescence probe and high sensitive photon 
counting and found that OFRs emerge 2- 
3hr after the induction of AP. When 
formation of OFRs overwhelms radical 
neutralization in cells, oxidative stress 
occurs. OFRs can attack polyunsaturated 
fatty acids aldehyde group inside the 
biomembranes initiating lipid peroxidation 
and accordingly forming lipid peroxidation 
products, such as MDA which result in. the 
loss of membrane stability and release 
acinar cell enzyme precursor. The released 
mediators activate phospholipase Al which 
can decompose lecithinum inside cellular 
membrane, further causing tissue damage 
( Zhen et al ., 2006). 

During ANP, activated neutrophiles 
are attached to endothelial cells, infiltrate 
into tissues, and produce large amount of 
reactive oxygen species and many 
cytokines, which may cause severe damage 
to the pancreatic tissue ( Jin et al., 2005). 

Nitric oxide ( NO), in addition to 
potent function of vasodilatation can also 
inhibit the adherence, infiltration and activ- 
ation of white blood cells, and affect the 
production of reactive oxygen species. NO 
is generated by two classes of nitric oxide 
synthase NOS: one that is constitutive, Ca” 
dependent and physiologically activated 
(cNOS ) and the other is inducible ( iNOS). 
cNOS produces temperate amount of NO 
relieving ANP, whereas iNOS produces 
excess NO causes NO exacerbating the 
damage of ANP to the body ( Zhen et al ., 
2006 ). 

Another explanation for the toxicity 
of LA induced acute pancreatitis, is a NF- 
kB which is a kind of plietropic regulative 
protein of transcription factor, belongs to 
the REL family and exists as a heterodimer 
or a homodimer formed by polypeptides 
P50 and P65. Its physiological activity 
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recently been shown to be a_ powerful 
antioxidant in vitro as well as being capable 
of regenerating vitamin E in vitro. Matsugo 
et al. ( 1996), reported that dihydrolipoic 
acid is an efficient hydroxyl radical 
scavenger through the direct reaction of 
dihydrolipoic acid with hydroxyl radical. 
ALA admin-istration has been shown to be 
beneficial in a numbers of oxidative stress 
models such as ischemia-reperfusion injury, 
diabetes, cataract formation, HIV 
activation, neurodegeneration and radiation 
injury ( Lu C, LiuY, 2001). ALA is also an 
important component in the energy product 
process within cells. In recent research, 
600mg of ALA daily was found to decrease 
plasma LDL oxidation (Anudha et al ., 
2007). According to Schonheit et al. 
(1997) it has a unique antioxidant activity 
extends to both its oxidized form and the 
reduced form. Naturally the reduced form 
dihydr-olipoic acid ( DHLA) is more 
powerful than lipoic acid . The antioxidant 
activity of lipoic acid relates to scavenging 
reactive oxygen species and  chelating 
metals, whereas DHLA can , in addition, 
regenerate endogenous antioxidants such 
vitamin C, E, and glutathione and also 
repair oxidative damage. Recent study 
suggest that — (Cyclooxygenase-2)Cox-2 
inhibition by selective inhibitor ( SC- 
58125), induced alteration of serum 
amylase and lipase level but not IL-6 and 
IL-1 production on caerulin (CAE) induced 
AP (Slogoff et al ., 2004). In the previous 
report, ALA markedly inhibited radiation or 
H202- induced COX-2 upregulation (LILI 
et al ., 2003). On the basis of this report , 
ALA may ameliorate AP via COX-2 
inhibition. 
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concluded that this indoleamine is able to 
pass through the blood-brain barrier and 
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ction against LA-induced  acinar cell 
damage. There was some hemorrhage, mild 
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Park et al . ( 2005) who reported that ALA 
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cholecystokinin-induced acute pancreatitis 
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idant that works with nutrients such as 
vitamins C and E and glutathione to defend 
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المحدث للالتهاب البنكرياس الحاد فى الجرذان البيضاء 


لمياء محمد فرغلى*- نجوان عبد العزيز سابق **- نجلاء احمد الشربينى*** 
أقسام الهستولوجى*- الكيمياء الحيوية** — الأدوية*** 
كلية الطب جامعة قناة Cpu gual‏ 


ان التهاب البنكرياس الحاد يعد من الأمراض الخطيرة التى تهدد حياة الانسان المصاب به 
حيث ان اعراضه تبدا فجأة دون اسباب واضحة و فى معظم الاحوال تؤدى الى وفاة الشخص 
المصاب به بالرغم من تعاطى الادوية اللازمة لعلاجه. وقد اجريت هذه الدراسة للمقارنة بين 
التاثير الوقائى للتربتوفان ال و حمض ألفا ليبويك ضد التأثير السام لال- ارجينين المحدث للالتهاب 
الحاد للبنكرياس فى الفئران البيضاء. و قد تم استخدام 40 من ذكور الجرزان البالغة و التى تتراوح 
أوزانها من( 200- 250 جرام) قسمت الى 4 مجموعات احتوت كل مجموعة على 10 الجرزان 
كالاتى: و قد تم حقن جميع المجموعات فى الغشاء البريتونى. المجموعة الاولى و هى ضابطة 
حقنت بمحلول ملحى. المجموعة الثانية اعطيت 500 مجم/ 100 جرام من ال- ارجينين. 
المجموعة الثالثة و تم حقنها بجرعة 250 مجم/ كجم من ال-تربتوفان بحوالى نصف ساعة قبل 
ال-ارجينين. المجموعة الرابعة اعطيت 50 مجم/ كجم حمض الالفا ليبويك بحوالى نصف ساعة 
قبل -JI‏ ارجينين. و بعد ست ساعات من الحقن تم اخذ عينات من دم الجرزان لتقدير مستوى 
انزيم الاميليز والانترليوكين( 6). و قد اظهرت النتائج فى المجموعة الثانية زيادة واضحة فى انزيم 
الاميليز و الانترليوكين ( 6) اذا قورن بالمجموعة الضابطة. كما اوضحت نتائج الفحص النسيجى 
للعينات حدوث استسقاء, و نزيف, وارتشاح عدد من الخلايا الالتهابية وحيدة الانوية, وكانت نسبة 
الخلايا الميتة عالية, كما حدث احتقان فى الاوعية الدموية, و نقص فى محتوى عديدة السكريات, و 
تصن فى تزيم ead ala jul)‏ ا را ى اهوت الصيفة Alas‏ المداافية السيحية 
زيادة فى عدد الخلايا التى حدث لها موت مبرمج. و قداظهرت النتائج ان جميع التغيرات السابقة و 
التى ادت الى حدوث الالتهاب الحاد فى نسيج البنكرياس قد قل حدوثها بصورة ملحوظة باستخدام 
كلا من ال-تربتوفان و حمض الفا ليبويك. فقد ظهرت خلايا البنكرياس اقرب الى المجموعة 
الضابطة مع حدوث وقاية اكثر كفاءة فى حالة اعطاء ال- تربتوفان. ونستخلص من نتائج هذا 
الخ اق كلا من )20 وو فان s‏ حف alcool GIN‏ قد [Sc Bl‏ تار اوقتا كيذ ye‏ لمات 
الحاد للبنكرياس باستخدام ال- أرجينين, مع حدوث وقاية افضل باستعمال ال- تربتوفان بالجرعات 
Laid‏ دوه | Cal‏ و کے تعمل pe‏ يدم ess T‏ فى هيدا لمعف اله لتنا Aul dest‏ 
بالتهاب البنكرياس الحاد. 
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